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The purpose of this study was to evaluate associations between pediatric chronic abdominal pain and a variety of presumed triggers for abdominal pain in real-time. Associations were explored at the level of patient self-perception and empirically across the group. Thirteen patients (8 to 17 years) presenting for initial subspecialty evaluation of chronic abdominal pain at a large Midwestern children's hospital were asked to complete an electronic diary questionnaire on a handheld mobile device 3 times daily for 14 days. This questionnaire assessed for the presence/absence of pain and a wide variety of presumed triggers for abdominal pain. Participants also completed a survey at pre-and postmonitoring that asked them to check off whether they believed that any of the presumed triggers were actual triggers for them personally. Participants self-identified a few pain triggers consistently across the group. Group-based analyses of diary data revealed several predictive relationships, including some not consistently self-identified by participants. Several variables (e.g., acute illness, drinking soda, eating spicy or fried foods, consuming seafood, nuts, or chocolate, experiencing negative affect, getting fewer hours of sleep, and increased pollen count) appear reliably associated with onset of pain across individuals from among the array of presumed triggers investigated. Clinical treatment for pediatric chronic abdominal pain should include consideration and discussion of these triggering relationships. Future work in this line of research may help to support the development of personalized treatment approaches for this complex condition.
Keywords: chronic abdominal pain, daily diary, pediatrics, self-report, triggers Chronic or recurrent abdominal pain has long been recognized as one of the most common pain complaints for children in Western populations (Chitkara, Rawat, & Talley, 2005) but is now considered a more widespread global health problem (Devanarayana et al., 2011; Zhou, Yao, Cheng, Chen, & Li, 2011) . Despite their prevalence, clinical practice guidelines do not yet exist for the group of functional gastrointestinal disorders (FGIDs) subsumed under the broad umbrella term of chronic abdominal pain. Knowledge in the area is only just emerging and is complicated by the apparent complexity of the problem.
Broadly, chronic abdominal pain is understood to arise through multiple pathways that include physiological, behavioral, environmental, and psychological factors that are interactive with one another (Drossman, 1998) . Each of these factors may contribute to the initiation or maintenance of pain, as well as the frequency, duration, and intensity of pain and other related symptoms. Anecdotally, abdominal pain is known to wax and wane, occurring with variable frequency, intensity, and duration for different children and for the same children at different times; thus, identification of abdominal pain triggers as a starting point for treatment is logical and makes clinical sense.
A multiplicity of specific potential triggers has been identified by experts who work with children with abdominal pain, as well as by "folk wisdom" about pain-these include diet, stress, sleep, allergen exposure, and acute infection, among others. For example, children with chronic abdominal pain frequently report specific foods that they perceive to increase symptoms. In one recent survey study by Carlson and colleagues (Carlson, Moore, Tsai, Shulman, & Chumpitazi, 2014) , more than 50% of children with FGIDs endorsed spicy foods, milk, and pizza as perceived triggers for their pain, whereas more than 40% endorsed fried foods, deep-fried foods, and fast foods. Studies in adults document physiologic effects of dietary fat and spicy foods which may be contributive to symptom generation in both functional dyspepsia (FD) and irritable bowel syndrome (IBS), the two most commonly diagnosed FGIDs (e.g., Feinle, Meier, Otto, D'Amato, & Fried, 2001; Fried & Feinle, 2002; Simrén, Agerforz, Björnsson, & Abrahamsson, 2007; Li, Cao, Wong, Ho, & Wilder-Smith, 2013; Fuhrer, Vogelsang, & Hammer, 2011; Hammer, Fuhrer, Pipal, & Matiasek, 2008; Van Wanrooij et al., 2014) . Similarly, several studies document inflammatory effects of allergy and acute infection (e.g., Friesen, Schurman, Colombo, & Abdel-Rahman, 2013; Walker et al., 2010; Spiller, 2003) and provide a pathophysiologic basis by which environmental allergen exposure or an acute infectious illness could theoretically contribute to symptom generation in patients with chronic abdominal pain. In both of the above cases, although the theoretical underpinnings make sense, empiric data to support a "triggering" effect within these relationships are lacking. Consequently, little guidance is available to suggest which among the many presumed triggers may be important to address as part of the treatment process for children with chronic abdominal pain.
To date, much of the relevant literature on recurrent abdominal pain, as well as pediatric pain more broadly, is limited in its clinical utility by retrospective assessments and traditional groupbased and cross-sectional approaches to data analysis. One notable exception from the pediatric headache literature is the work of Connelly and colleagues (Connelly & Bickel, 2011; Connelly, Miller, Gerry, & Bickel, 2010) . This series of papers prospectively examined a variety of environmental, psychological, and behavioral variables thought to precipitate migraine or tensiontype headaches using ecological momentary assessment (EMA) via thrice daily electronic pain diaries analyzed by multilevel modeling procedures. Using these innovative methods for data collection and analysis, they were able to identify several variables reliably associated with headache onset (e.g., daily stressors, relative humidity, and presence of precipitation) across individuals from among the array of presumed triggers investigated.
Still, the presumed triggers for chronic abdominal pain are unique and warrant independent investigation. To date, the most extensively studied potential triggers for children with chronic abdominal pain are anxiety and stress. The general conclusion from this body of work is that children with abdominal pain tend to be more anxious and experience more negative life events than their healthy counterparts without abdominal pain (Di Lorenzo et al., 2005) . One step beyond this remains the question of whether anxiety and/or stress serve a demonstrable triggering, or precipitating, role in the onset of abdominal pain episodes or merely serve as a general predisposing factor for some children in the initial development of their chronic abdominal pain. To date, this is a question that remains unanswered.
Better understanding of theorized triggers and, most importantly, empirical demonstration of predictive relationships between triggers and pain occurrence, may in itself play an important role in moving clinical treatment forward. Currently, clinical complications arise from the interaction between self-perceptions of the pain experience and the lack of clinical practice guidelines for pediatric FGIDs. For example, children and families may be reluctant to engage in treatment aimed at anxiety or stress management if they do not perceive of the child as generally anxious or as having abdominal pain clearly in response to stressors (e.g., tests, conflict with peers, sports performance, etc.). Further, there is wide variability in the use of, or referral to, allied health services (e.g., psychology, nutrition) among pediatric gastroenterologists and pediatricians (Schurman, Hunter, & Friesen, 2010; Schurman, Kessler, & Friesen, 2014) because of the lack of clear data to support the need for these interventions. Pediatricians report that referral for mental health services most often is based on family request or provider belief that the abdominal pain has a primarily psychogenic basis (Schurman et al., 2014) . From the viewpoint of the pediatric psychologist, the implications are even broader. Empirical support for specific triggers could encourage a shift toward a more proactive and comprehensive treatment approach in which treatments are targeted more directly at eliminating or minimizing relevant factors as opposed to managing symptoms, referrals for additional services are data-driven, and families can be provided with a clear and convincing rationale for inclusion of the various components in their child's treatment plan to better support follow through, adherence, positive outcomes, and even treatment satisfaction.
The current study is a first step in this line of research, modeled on the aforementioned work of Connelly and colleagues using EMA and multivariate time series. The aims of this study were twofold. First, we wanted to determine which triggers are most commonly selfidentified by children and adolescents who experience chronic abdominal pain and examine changes in participants' perceptions of pain triggers in response to a 14-day pretreatment monitoring period. Second, and most importantly, we wanted to identify significant predictors of abdominal pain across the sample using groupbased multilevel modeling. In this way, we would be able to provide initial empiric evidence for an array of theorized triggers and compare them to self-perceptions of the same.
Method Participants
Thirteen patients, ages 8 -17 (inclusive), were recruited to participate in this pilot study. All participants were patients scheduled for evaluation of a primary complaint of chronic or recurrent abdominal pain at a specialty GI clinic in a large Midwestern children's hospital. Given the nature of the specialty clinic, all children (a) were screened by clinic nursing staff to ensure basic eligibility for the clinic, defined as at least 8 weeks of abdominal pain and an age of 8 -17 years inclusive; (b) had organic disease (e.g., Celiac disease, inflammatory bowel disease) ruled out by their referring physician (e.g., symptom report, laboratory testing, and/or endoscopic evaluation as dictated by their own professional practice) before scheduling for an initial evaluation; and (c) had a diagnosis of an FGID associated with abdominal pain confirmed by a board-certified pediatric gastroenterologist at the time of initial evaluation in the clinic. Of note, no participants were subsequently excluded for organic disease. Specifically, participants were diagnosed with functional dyspepsia (FD; 9), FD and irritable bowel syndrome (IBS;3), or functional abdominal pain (FAP; 1) based on Rome III criteria at the time of initial evaluation. Participants included 10 female and 3 male participants with a mean age of 13.5 Ϯ 2.4 years. Consistent with the clinic population from which it was drawn, approximately 85% of the sample self-identified as Caucasian.
Study Design
Potential participants were identified from a list of patients scheduled for an upcoming initial evaluation in the specialty clinic. Children were excluded if they (a) were non-English speaking, (b) were physically unable to complete electronic diaries, (c) had not had pain for at least 8 weeks, (d) had initial clinic appointments scheduled for less than two weeks in the future, or (e) were unwilling/unable to complete an initial research visit at least two weeks ahead of the scheduled initial evaluation visit. It was deemed important to collect data on self-perceptions of triggers in advance of education regarding the biopsychosocial model that is routinely provided as part of the treatment program, and to collect information on predictive relationships between theorized triggers and abdominal pain occurrence before medications could be prescribed to potentially blunt existing relationships (e.g., antihistamines, antispasmodics, SSRIs).
If a patient qualified and expressed interest in participating, he or she was scheduled for a brief research visit to complete assent/consent procedures, baseline survey measures, and training on the use of portable electronic devices for the study. Participants were asked to complete the electronic diary questionnaire three times each day for 14 days. Each participant was provided with a handheld computer device running a Palm® operating system to take home for diary completion. These handheld computers were programmed to signal a data collection period three times per day to coincide with important moments in a child's day: morning before school (e.g., 7:15 a.m.), after the end of the school day (e.g., 3:30 p.m.), and just before bed (e.g., 9:00 p.m.). The specific times were adjusted according to each child's weekday and weekend schedule. If participants did not enter their first response within 30 seconds of the initial auditory alarm, they were prompted with 4 more auditory alarms at 30-second intervals. If responses still were not entered after 30 minutes from the initial alarm, data were considered missing. Time and date associated with each data entry point was automatically stamped within the handheld computer to allow for exclusion of entries made outside of the target data collection window. Participants completed one final follow-up questionnaire on returning the handheld device on the day of their initial evaluation visit.
Questionnaires
Demographics. A brief paper-and-pencil questionnaire was developed for the study to collect basic demographic information from the child's primary caregiver, including the age, gender, race, and grade in school of the participating child, as well as the caregiver's own age, marital status, education, and occupation.
Assessment of pain triggers. A brief paper-and-pencil questionnaire was developed for the study to collect information from the participating child regarding whether or not that child believes certain variables trigger his or her abdominal pain. Items on the list included diet factors, emotional factors, negative stressful events, positive stressful events, environmental factors, being sick, and not getting enough sleep (see Table 1 for a complete item list). This measure was developed in tandem with the daily electronic diary described below to duplicate content. This measure was completed both at baseline and at the postmonitoring follow up to allow for determination of the impact of self-monitoring on patient perceptions of their own pain triggers.
Daily electronic diaries. At each of the three daily time points during the 14-day monitoring period, children were asked to complete a series of questions regarding their current pain, emotional state, sleep, diet, and stress level. Children reported whether or not they were currently experiencing pain at the time of diary completion and indicated pain intensity using a sliding scale similar to other well-validated visual analog pain scales (Palermo, Valenzuela, & Stork, 2004) . In addition to pain information, children reported on the presence of several potential triggers outlined above: their current emotional state using 3 positive (i.e., happy, excited, calm) and 3 negative items (i.e., nervous, sad, mad) derived from the Positive and Negative Affect Schedule for Children (Laurent et al., 1999) ; the presence or absence of, and subjective level of stress associated with, 5 negative (i.e., argued with family members, got made fun of, teased, or criticized, got into trouble, had a test at school, had difficulty understanding things in class) and 3 positive events (i.e., played a sport, got together with friends, received a compliment) derived from the Daily Events Inventory (Schanberg, Gil, Anthony, Yow, & Rochon, 2005) ; whether or not they had eaten any of 13 food and 6 drink items (see Table 1 for complete item list); and whether or not they experienced acute illness (i.e., cold/flu) during the time period immediately preceding completion of that entry. Finally, during the morning data collection phase only, children reported on several sleep variables, including the time that they fell asleep and awakened, how long it took them to fall asleep, and the number of awakenings they experienced the previous night.
Environmental variables. Independent of information collected from participants, data were gathered to assess the average pollen and mold spore levels for a given day. Pollen and mold levels are collected routinely each day at the hospital where the children were scheduled for their initial evaluation and these data were used to estimate daily airborne allergen levels for the region. Raw data were converted to average pollen and mold spore molecules per cubic foot of air. Per hospital policy, data were Note. Individual items sharing a common theoretical category are grouped for ease of interpretation; baseline/postmonitoring percentages are placed in parentheses beside these individual items.
not collected on days when icy or excessively rainy conditions made it unsafe to use the rooftop collection devices. Average barometric pressure for each day was collected from the nearest national weather service collection station via an online weather tracking website (wunderground.com).
Statistical Analysis
Self perceptions. Baseline and postmonitoring perceptions of abdominal pain triggers were summarized using SPSS version 18.0. Individual items were collapsed into broader categories when possible based on theoretical considerations (e.g., drinking milk, eating cheese, and eating ice cream were all included within the broader category of dairy) and presented as proportions of the total sample endorsing each item or category.
Daily diaries. HLM version 7 was used to examine the relative effect of potential triggers across all participants using diary data from each of 12 participants with sufficiently complete data; one participant completed none of the data collection time points following study entry and was excluded from hierarchical linear modeling (HLM) analyses. Unlike traditional group-wise comparisons, HLM accounts for the similarity that is expected between data points completed by the same participant while exploring relationships that are constant across participants. In other words, HLM estimates average withinchild relationships between theoretical triggers and the occurrence of abdominal pain. Both dichotomous (present/absent; i.e., diet items, acute illness, physical activity) and continuous (i.e., number/intensity of stressors, positive affect, negative affect, hours of sleep, number of nighttime wakenings, mold count, pollen count, average barometric pressure) variables were included in the models but are presented separately in the tables for clarity. Evaluations of relationships between pain-related outcomes and potential triggers in this sample were examined using the clinically meaningful cut-off of at least 10% change in the probability of a given outcome (e.g., pain occurrence) from its expected probability (i.e., the typical case).
Results

Self Perceptions
Baseline self-identification of triggers. Before monitoring, children identified an average of 17 triggers of a possible 38 behaviors, environmental factors, mood-states, and situations (SD ϭ 6; range ϭ 5-27). Five individual triggers were reported consistently among the participants (by at least 10 participants; i.e., Ն75%) at this baseline assessment: (a) having an acute illness (92%), (b) feeling nervous (92%), (c) eating fried foods (85%), (d) skipping a meal (85%), and (e) eating spicy foods (77%). Other individual triggers were more variable, with some children identifying them as strong triggers of pain and others reporting that they have no effect on their pain. Of note, when individual items were collapsed and looked at across category, consuming dairy (77%) and experiencing some type of negative stressful event (85%) also crossed this threshold, with most participants endorsing at least one item within each of those categories as being a trigger for their abdominal pain. See Table 1 for a complete list of potential triggers with percentage of participants endorsing at baseline and postmonitoring.
Changes in self-identified triggers postmonitoring. Immediately after the monitoring period, children identified an average of 16 triggers of a possible 38 behaviors, environmental factors, mood-states, and situations (SD ϭ 7; range ϭ 4 -29). Pre/post analysis determined that, on average, the total number of triggers endorsed by individual children changed by less than one trigger from baseline to the end of the monitoring period; however, considerable variability in the pattern of change (e.g., number, direction, composition; M ϭ 0; SD ϭ 6; range ϭ Ϫ9 -14) was observed among participants. Greatest stability was noted on endorsement of the most common triggers from the baseline assessment (see Table 1 ). Of note, the percent of participants endorsing feeling nervous as a trigger declined from 92% to 62% from baseline to postmonitoring, making this the largest negative change over time across all items. In contrast, the largest positive changes were observed for the percent of participants endorsing being made fun of, teased, or criti-cized and getting together with a friend or friends as a trigger, as these increased from 31% to 62% and 8% to 39%, respectively, from baseline to postmonitoring.
Daily Diaries
Daily diary completion. After excluding the one participant who completed no daily diary entries after enrollment, participants on average completed 86% of the 42 assessments (SD ϭ 18%). Of note, 10 of the 12 participants completed 90% or greater of the entries. The third time point per day (i.e., evening/before bed) was the most frequently omitted, followed by the second (i.e., afternoon) and first (i.e., morning/upon waking) time points, respectively. Overall completion rates remained stable across the 14-day study period.
Pain occurrence. On average, the probability of a participant experiencing abdominal pain at any given time point (i.e., the typical case) was approximately 0.56, indicating that children in this sample were slightly more likely to experience pain than not experience pain at each time point of measurement. The average probability of a participant experiencing pain during the morning was 0.49, whereas the average probability of experiencing pain at some time across the entire day was 0.72. Several triggers were related to important changes in the probability of pain occurrence (i.e., Ͼ 10% increase from the expected probabilities outlined above). Having an acute illness was the strongest predictor of pain occurrence with a probability of pain of 0.90 during time points that participants reported being ill, which is a 61% increase in the probability of pain relative to the expected probability at the typical time point. Other dichotomous triggers whose presence was associated with an increased probability of pain included drinking soda (0.68) and consuming seafood (.77), nuts (.69), spicy food (0.66), chocolate (.64), or fried food (0.63). Consumption of eggs (.48) or vegetables (.47) was associated with a decreased probability of pain occurrence. None of the other dichotomous variables (i.e., consuming grains, dairy, fruit, caffeine, or juice, having nothing to drink, and engaging in physical activity) were found to change the probability of experiencing pain substantially (i.e., Ͼ 10%) in either direction.
Examination of triggers that can be understood to exist more on a continuum also revealed several strong associations with pain occurrence. Specifically, the probability of pain occurrence was noted to vary depending on the level of negative affect reported, with lower levels of negative affect demonstrating a protective effect (18% decrease in probability at 1 SD below the mean; 0.46) and higher levels demonstrating a triggering effect (18% increase in probability at 1 SD above the mean; 0.66). Pollen count was noted to have a similar relationship with the probability of pain occurrence across the day. At the mean pollen count, probability of pain occurring at some time across the entire day was 0.67; lower levels of pollen demonstrated a protective effect (32% decrease in probability at 1 SD below the mean; 0.45) whereas higher levels demonstrated a triggering effect (24% increase in probability at 1 SD above the mean; 0.83). Finally, hours of sleep was noted to have a significant impact on next morning pain. Specifically, getting more sleep demonstrated a protective effect (22% decrease in probability at 1 SD above the mean; 0.38), whereas getting less sleep demonstrated a triggering effect the next morning (27% increase at 1 SD below the mean; 0.66). As might be expected, the number of wakenings overnightanother indicator of sleep quality and quantity-followed a similar pattern (13% decrease in probability at 1 SD below the mean and 13% increase at 1 SD above the mean; 0.41 and 0.53 probability of morning pain, respectively). None of the other continuous variables (i.e., number/intensity of stressors, positive affect, mold count, average barometric pressure) were found to change the probability of experiencing pain substantially (i.e., Ͼ 10%) in either direction. See Table 2 for a complete list of triggers assessed and the probability of pain occurrence based on the presence or level of each.
Discussion
In this study, children self-identified a few pain triggers that were found to be common across the group. Children consistently reported, both pre-and postmonitoring, that eating spicy or fried food, skipping a meal, and being acutely ill can trigger a pain episode. Individual variability in the number of triggers endorsed before and after the 14-day monitor-ing period suggest that children's conceptualization of their pain may change to some degree with daily monitoring. Specifically, monitoring may make children more aware of some triggers (e.g., being made fun of, teased, or criticized; pre: 31%, post: 62%), less convinced of others (e.g., feeling nervous; pre: 92%, post: 62%), and leave some perceptions relatively unchanged (e.g., weather conditions; pre: 54%, post: 46%). Future research is needed to assess children's accuracy in self-identifying triggers, whether changes that result from daily monitoring reflect improved accuracy, and how these perceptions impact clinical treatment.
Group-based time series analysis using HLM provides initial empiric support for some of the most common self-reported triggers. Specifically, eating fried food or spicy food, and being acutely ill were found to increase the probability of future pain occurrence in the short-term. However, these analyses also uncovered several predictive relationships not consistently selfidentified by the group. Drinking soda/pop and consuming seafood, nuts, or chocolate was associated with an increased probability of future pain, whereas consuming eggs or vegetables was associated with a decreased probability. Pollen count, hours of sleep, number of nighttime wakenings, and experiencing negative affect all were found to be triggering or protective, dependent on their value. For instance, children in the sample were more likely than usual to experience pain on days with a higher than usual pollen count in the morning, when they got less sleep overnight, when they woke up more often overnight, and when they experienced more negative affect.
This study had several strengths. Given the small pilot sample size, it is particularly notable that we were able to demonstrate a reliable precipitating and/or protective effect of several potential triggering variables on pain occurrence within the group of children with pediatric abdominal pain. This speaks to the power of EMA and multilevel modeling approaches in the investigation of such relationships, as frequent measurement can substantially reduce the number of participants required to detect meaningful effects. Although they cannot all be detailed here, existing theoretical underpinnings make sense for most, if not all, of the triggering and/or protective relationships found, thus lending further credibility to findings. For example, seafood and nuts are both are considered to be among the top six food allergens. Allergic reactions to food can be associated with mucosal inflammation and linked to pain even in the absence of systemic symptoms (e.g., rash, hives, anaphylaxis; Friesen et al., 2013) . For eggs and vegetables, the protective effect may be more indirect; children may be ingesting these more healthy options in lieu of foods more likely to trigger symptoms. Empiric findings of association between affect, environment, and health behaviors and children's pain provide support for a biopsychosocial approach to treatment, thus extending the existing literature by inferring the complexity of the abdominal pain experience beyond commonly acknowledged emotional variables such as anxiety or, in this case, the broader concept of negative affect. Sleep, diet, and environmental allergies all should be considered potentially related to children's chronic abdominal pain at this point. This study is the first to provide empiric evidence for abdominal pain triggers that can be considered more actively in the assessment and treatment process. Understanding what typically triggers the onset of an abdominal pain event can help clinicians to more directly target eliminating or minimizing these precipitating factors, as opposed to managing symptoms after they occur. Clinically, shifting toward a more proactive and comprehensive treatment approach may better support patient and family follow through and adherence to recommendations, as well as positive outcomes and treatment satisfaction. Moreover, several of the triggers identified are directly relevant to psychologists and may be appropriate as the focus of behavioral health recommendations. As such, these data argue for the involvement of a psychologist to address basic lifestyle issues related to sleep, diet, and stress management aspects of health as part of the routine care for children with chronic abdominal pain.
Still, results should be regarded as preliminary and requiring further validation in some areas. This is particularly true for items with little to no variability in our sample (e.g., low base rate items, items that would vary seasonally), as this restricted the opportunity for full and accurate assessment of associations with pain. Further, only immediate or near immediate links with pain were investigated; this leaves open the possibility that some triggers may have a delay in inducing symptoms, or evidence a stronger effect over time. Finally, the small sample size limited our ability to conduct subgroup analyses to determine whether associations between pain and triggers might be stronger for children with specific FGIDs or certain psychiatric diagnoses (e.g., anxiety, depression), or whether certain variables may play a mediating role in pain intensity versus pain occurrence, for example. This does not take away from the value of the relationships found, but does suggest further avenues to explore that may lead to increased personalization of treatment recommendations.
Although the triggers found to be common across the group in this study provide a solid place to start in developing treatment plan recommendations for the individual clinical patient, future work examining intraindividual variation (IAV) ultimately is needed to support the development of truly personalized treatment approaches. As noted previously, the biopsychosocial model is considered to be dynamic, suggesting that children may arrive at the same result (i.e., chronic abdominal pain) through somewhat different pathways. Conceptually, then, triggers may be common (affecting most) or more idiographic (impacting only a few). Especially for triggers found to be relatively weaker or without a significant triggering or protective effect in the current study, it may be that these are more idiographic in nature, important for some-but not all-patients. Modeling IAV has the potential to provide information relevant to improving individual patient care through targeted intervention as an alternative to the more broad strokes of group-based findings. One practical goal in this line of work would be creation of an automated statistical algorithm that can use a relatively brief time series to identify significant precipitates of abdominal pain in a given clinical patient. In this way, population parameters can be supplemented with individual clinical information as it becomes available. In other words, treatment can start out based on common triggers for the group and become increasingly tailored as the individual patient's own data suggests over time. This approach would allow consideration of information from both the population and the individual, as well as being responsive to changes observed in relationships over time (e.g., is the effect of pollen blunted once antihistamines are started? do stressful events become more impactful at the onset of a new school year?). The use of pain diaries in clinical care, without such an algorithm, is unlikely to be beneficial given that relationships will be difficult to ascertain by visual inspection and self-report of triggers appears unreliable with empiric findings.
Development of an automated algorithm will require additional work examining patterns of association within and between potential triggers and pain simultaneously and across time for a given child, over a series of children. Unfortunately, IAV approaches involve much heavier statistical demands; thus, future studies should take care to collect data over longer and/or more intensive sampling periods, increase efforts to promote adherence to the sampling schedule, and consider strategies to ensure enough variability in both triggers and pain experience (e.g., season of the year, in school vs. vacation time) for each participant to support a complete IAV analysis (see Molenaar, 2004 , for an overview of IAV and idiographic methods). In the short-term, the current study provides an initial list of empirically derived triggers to be considered in clinical care, and represents a good starting point for treatment recommendations. IAV represents the next best step toward prescribing more targeted and personalized care for the individual pediatric patient with chronic abdominal pain.
